In many countries, a non-negligible percentage of the working-age population has impairments that also entail reduced work capacity, and disability retirement is increasing. Despite this, studies on the effects of policies aimed at enhancing the labour market inclusion among people with disabilities, such as targeted wage subsidies, are surprisingly few. In an attempt to fill this gap, we have studied how wage subsidies affect future labour market outcomes for jobseekers with disabilities, in terms of employment and disability retirement. By using inverse probability weighting applied to rich Swedish register data, we contrast participants in the wage subsidy program to observably similar non-participants during a 19-year period. We find that participation was associated with both positive and negative labour market outcomes. On the negative side, participants were less likely to have unsubsidised employment. On the positive side, leaving the labour market through the disability insurance program was somewhat less common among participants. Moreover, using a broader employment measure including subsidised jobs, the participants were found to be employed to a larger extent, which could be interpreted either as locking-in effects or as fostering labour market inclusion. JEL Classification: C21; J14; J23
Introduction
The rising number of people on disability insurance in many countries, including Sweden, over the last decades calls for measures promoting labour market inclusion of people with disabilities (OECD 2010) . In Sweden, disability insurance receipt increased to an all-time high of 10% in 2006 (Swedish Social Insurance Agency 2014). Moreover, according to the Labour Force Surveys, 10% of the working age population in Sweden is reported to have some kind of impairment that entails reduced work capacity. 1 Public expenditures on disability-related programs is substantial in many countries. In 2007, Sweden's expenditures amounted to 2.2% of GDP, a figure that, among the OECD countries, was only exceeded by Norway's 2.5% of GDP (OECD 2010) .
Within this group, the labour force participation rate is only 50% and the unemployment rate is more than twice that for those without disabilities (Statistics Sweden 2009) . Hence, people with disabilities face considerable difficulties in the labour market. 2 To overcome some of the difficulties that people with disabilities face and to be able to reach the goalpresented in the United Nations Standard Rules for the Equalization of Opportunities of Persons with Disabilities-that people with disabilities should have the same opportunities to participate in working life as everyone else, special measures compensating for a reduced work capacity, such as wage subsidies, might be necessary.
Sweden has a long tradition of labour market policies targeted explicitly to jobseekers with disabilities-ranging from in-work aids to subsidised employmentaimed at strengthening their position in the labour market. The objective of the present study is to study empirically the relationship between participation in a wage subsidy program targeted to jobseekers with disabilities and future labour market outcomes in terms of employment and disability retirement. Targeted wage subsidies aim to stimulate labour demand by compensating for the workers' reduced work capacities or by reducing employers' uncertainties about particular jobseekers' work capacities. However, targeted wage subsidies can also play a stigmatising role by signalling a poorer work capacity than compensated for, 3 and while the wage subsidies most often are time-limited, many jobseekers with disabilities have a permanently reduced work capacity. Hence, the impact of wage subsidies on the future labour market outcomes of jobseekers with disabilities is an open empirical question.
In an attempt to shed some light on this issue, we have identified all jobseekers with disabilities who participated in a wage subsidy program (lönebidrag) in 2000 and followed them during an 8-year pre-program period and a 10-year post-program period using Swedish register data. By applying inverse probability (of treatment) weighting (IPW) to rich administrative data, we have been able to compare this group to observably very similar jobseekers with disabilities who did not participate in the wage subsidy program. The two groups are not only nearly identical in terms of the usual background characteristics but also in terms of their 8-year labour market history (including, but not limited to, insured sickness absence and disability) and hospitalisation history. We have focused on two labour market outcomes: employment and disability retirement. While non-subsidised employment is the ultimate goal of the wage subsidy, it may nonetheless be an unrealistic goal given that the disability, along with the associated reduction in work capacity, in many cases is permanent or even deteriorating. For some, the realistic goal might instead be to be able to remain in subsidised employment over time. Likewise, disability retirement could also be viewed as an unwarranted (at least from a public policy perspective) but likely alternative outcome, especially in case of deteriorating work capacity. Given that the wage subsidy can be granted for 4 years and under certain circumstances, an even longer period, one would at least in the shorter run also expect considerable locking-in effects. 4 We find that participants in the wage subsidy program had a much larger subsequent overall employment rate. In the year of (potential) program enrolment, the gap was as large as 54 percentage points. Obviously, most of this difference is mechanical and corresponds to the program participation per se. However, although the gap closed during the years that followed, a 11 percentage point difference remained after 10 years. When excluding subsidised jobs from the employment outcome measure, the picture changed dramatically. In the year of (potential) program enrolment, the employment rate was instead 21 percentage points lower among the participants than among the nonparticipants. After 2 years, the gap had closed to 11 percentage points and then vanished gradually. Hence, any positive employment effect of program participation seems to have been outweighed by considerable locking-in effects, not only in the short run but also in the longer run. We also found a lower percentage of disability insurance receivers among the participants than among the non-participants. While the percentage of disability insurance receivers among the participants was 2 points higher during the year of (potential) program enrolment and the next year, this gap had reversed by the third year and remained at about this level during the rest of the 10-year period. Hence, the wage subsidy program seems to have promoted labour market inclusion somewhat by reducing the transition out of the labour force through the disability insurance program.
There are only a few previous empirical studies on wage subsidies targeted to jobseekers with disabilities. 5 Due to the differences in study designs and outcomes, most of them are not comparable directly with this study. For example, several studies have focused on eligibility for wage subsidies, instead of actual participation in such a program. The findings from these studies seem to vary depending on the particular outcome under study: from negative or no effects on interview call-back rates (Deuchert and Kauer 2017; Baert 2016) , no effects on disability insurance receipt (Gupta and Larsen 2010) , to substantial positive effects on employment (Gupta and Larsen 2010). 6 7 8 Moreover, Gupta et al. (2015) found that lowering the subsidy level, in the same scheme as investigated in Gupta and Larsen (2010) , decreased the number of subsidised employments, mainly through reduced hiring of subsidised workers. 9 An exception is Jaenichen and Stephan (2011) whose findings make an interesting comparison to ours. They investigated the effectiveness of wage subsidies in Germany targeted to "hard-to-place" workers, which included unemployed jobseekers with disabilities. While they also found locking-in effects of the wage subsidy program, they report large positive effects on regular (non-subsidised) employment following the expiration of the subsidy (i.e. after 7-12 months). Three years after program enrolment, the employment rate was 25-42 percentage points higher among the participants than among the non-participants. These estimates are strikingly different from the large negative estimates found in the present study. Jaenichen and Stephan (2011) refer to this effect as the combined effect of receiving the wage subsidy and getting a job. In an attempt to isolate the effect of the wage subsidy (net of the effect of getting a job), they also provide estimates conditional on taking up a (subsidised or non-subsidised) job. Necessarily, this largely increased the initial and mechanical locking-in effect. However, for the period following the expiration of the subsidy, the estimates on regular (non-subsidised) employment are considerably smaller than the previously reported estimates of the combined effect of receiving the wage subsidy and getting a job, but they are still positive and statistically significant. 10 The above discussion of the findings in Jaenichen and Stephan (2011) also highlights a probable reason for the scarce empirical evidence on the effects of wages subsidies targeted to jobseekers with disabilities. That is, it is exceedingly difficult, for several reasons, to identify the causal effect of participation. First, it is difficult to define an appropriate comparison group. This is mostly, but not exclusively, because participation in a wage subsidy program does not only imply participation in an active labour market program, but also implies becoming employed (with the wage subsidy). Second, the lack of objective and reliable measures of disability and work capacity makes it difficult to assess whether the study and comparison groups are, in fact, comparable. Third, it is difficult to identify the relevant outcome. Given that the disability, and the associated reduction in work capacity, in many cases is permanent, non-subsidised employment might not be a realistic goal. For some, the realistic goal might instead be to be able to remain in subsidised employment over time, but then a positive outcome becomes indistinguishable from participation in the program being evaluated. However, one might argue that given the many who are concerned by measures targeted to people with disabilities, and the size of the corresponding public expenditures, even descriptive evidence on the outcomes of these measures would be of policy relevance. Moreover, effect evaluations without exogenous variation in program assignment could instead provide additional analyses of how sensitive, or likely, the conclusions are to be explained by biases due to non-random assignment into the programs.
The paper proceeds with a brief description of the institutional settings in Section 2, including descriptions of the Public Employment Service's (PES's) coding of jobseekers as occupationally disabled, the targeted wage subsidy program, and the disability insurance program. We describe our data and outline our estimation strategy in Sections 3.1 and 3.2. In Section 4, we present our main results followed by several sensitivity analyses. Finally, Section 5 concludes the paper.
Institutional background

Disabled jobseekers registered with the PES
The target group for the wage subsidy program under study contains those who are registered as jobseekers at the PES and are deemed to have a functional impairment that entails reduced work capacity. The PES's system for coding and registration of occupational disability among jobseekers serves four purposes: (i) to ensure that the job seeker as early as possible receives adequate support in the job search process, (ii) to make the person eligible for special measures and programs targeted to jobseekers with disabilities, (iii) to facilitate planning and evaluation of the targeted measures, and (iv) to provide statistics for the estimation of resource needs (PES 2011) .
The functional impairments and their associated reduction of work capacity are assessed by the caseworkers at the PES. In most cases, it relies on a medical report or a report from another specialist (e.g. a psychologist or speech therapist), but the caseworkers can also, if necessary to confirm the impairment and establish how it affects the conditions for work, consult the PES's own specialists. These specialists have a toolbox of methods including activity-based assessments of work capacity, work-related psychological investigations, and work-related social investigations. These methods include conversations and interviews, but also various test instruments. Finally, the caseworker, together with the jobseeker, makes a collective judgment concerning if and to what extent the impairment entails a reduced work capacity. If a reduced work capacity is established, an occupational disability code is recorded. The code will contain information on the specific impairment: cardio, vascular, and/or lung disease (code 11); hearing impairment and deafness (code 20); visual impairment (code 30); motor disability (code 40); other somatically related disabilities (code 51); mental disability (code 61); learning disability (code 71); socio-medical disability (code 81); asthma, allergy, and hypersensitivities (code 91); dyslexia and specific learning difficulties (code 92); and acquired brain injury (code 93). 11 Fig. 1 The stock of jobseekers with disabilities, in 1000s (bars) and percentages (line) of all jobseekers, registered with the PES. Source: Statistics Sweden and the Swedish Public Employment Service. Own calculations As all codes except the one for socio-medical disability are self-explanatory, no further description will be provided here. 12 13 In Fig. 1 , we depict the stock of jobseekers with disabilities, in numbers and as percentages of all jobseekers, during 1996-2010. After a few years of slightly diminishing numbers of jobseekers with disabilities, there was an increase from 114,000 in 2001 to 159,000 in 2010. In terms of the percentage of all jobseekers, there was instead an increase up to the Great Recession of 2008-from 13.7 to 26.5%-followed by a drop in 2009 and 2010 due to the large inflow of new jobseekers. However, since the coding process described above, in many cases, takes considerable time, these figures do not provide an accurate estimate of the true number of jobseekers with an occupational disability but only the number that (at a given point in time) actually had received such a code.
Wage subsidies targeted to jobseekers with disabilities
The wage subsidy program (lönebidrag) was introduced in 1980 and is the single largest program among the active Swedish labour market programs. 14 It is targeted only to those who have functional impairments that entail reduced work capacity and who are deemed not to be able to get or keep a job without the subsidy. 15 It implies paying a wage subsidy to the employer that is supposed to compensate for the jobseekers reduced work capacity and strengthens the jobseekers' chances of getting and keeping a job. The ultimate goal is that the subsidised employment over time should turn into non-subsidised employment.
The initiative for participation in the wage subsidy program can be taken by any of the three parties (i.e. the PES, the employer, or the jobseeker), but in the end, the employer always has to apply formally. The wage subsidy amount in a particular case is determined by the PES based on both the wage cost (up to a ceiling) and the work capacity, 16 17 18 while the assessment of the (reduced) work capacity includes all three parties. Following the very first decision, the granted time period for the wage subsidy is limited to 1 year, but as a general rule, an employer (either private or public) can receive the wage subsidy for a certain employee for up to 4 years. 19 Under certain circumstances, the 4-year period can be extended, but then both the granted subsidy and the corresponding amount must be reassessed on a regular basis. Apart from being subsidised, the job should also be adapted to the jobseeker's needs and prerequisites; however, it should, in all other aspects, be viewed as regular employment. That is, it can be either part-or full-time, either be on a fixed-term or openended contract, and all terms and conditions should be in accordance with, or comparable to, the collective agreements.
In Fig. 2 , we depict the annual number of jobseekers with disabilities who participated in the program during 1996-2010 (in numbers and percentages of all jobseekers with disabilities). During this period, the number of participants varied between 46,000 and 60,0000 and between 29 and 48% as a share of all jobseekers with disabilities. The figures mostly increased from 46,000 (35%) in 1996 up to a high of 60,000 in 2006 (48% in 2003) , but then decreased by 13,000 between 2006 and 2010, despite the increasing number of jobseekers with disabilities during the same years. Hence, the share of all jobseekers with disabilities that participated in the wage subsidy program decreased to a low of 29% in 2010.
Disability insurance
Swedish disability insurance is administered by the Social Insurance Agency (SIA). A person can receive disability insurance if their work capacity is reduced permanently by at least 25%. 20 The benefits received are 64% of the assumed foregone earnings, up to a ceiling. Depending on the degree of lost work capacity, it is paid in quarters of the full rate. Since 1997, only medical reasons have been considered in the eligibility assessment, while, before 1997, eligibility could be granted for a combination of labour market and medical reasons. The eligibility criteria were tightened further in both 2005 and 2008. In Fig. 3 , we depict the stock of disability insurance receivers, in numbers and percentages of the working age population, during 1996-2010. During this period, the disability insurance recipients first increased monotonically, both in numbers and percentages of the working-age population, from 419,000 (7.9%) in 2000 to 557,000 (10.0%) in 2005. Due to the tightening of the eligibility criteria, there was a gradual decrease to 443,000 (7.7%) in 2010. 
Methods
Data
Data sources
The data were drawn from three administrative registers with universal coverage. First, the PES's own administrative register (HÄNDEL) was used to identify all jobseekers with occupational disabilities. It contains individual-level data on registration dates, other event dates, program participation, and occurrence and type of occupational disability. Second, from the National Patient Register, maintained by the National Board of Health and Welfare, we drew background information on hospital in-patient episodes. Third, all other background characteristics and the outcome measures (i.e. employment and disability retirement) were obtained from Statistics Sweden's longitudinal databases (LOUISE/LISA). 21 The period for which the above data were available to us stretches from 1992 to 2010.
Sample selection
To investigate the outcomes of participation in the wage subsidy program, we selected a sample comprising all who in any given quarter of year 2000: (1) had been registered as jobseekers with the PES for no more than 12 months; 22 (2) were of working ages during the full study period (i.e. ages 25-54 years in 2000); (3) had been coded as occupationally disabled; (4) had not previously, during the current registration spell, participated in the wage subsidy program; and (5) either enrolled in the wage subsidy program (henceforth, the "participants") or did not (henceforth, the "non-participants"). 23 This resulted in a sample comprising, on average, 685 participants and approximately 15,000 non-participants per quarter in 2000. In total, this corresponds to 2739 participants and 61,704 non-participants (whereof 2738 and 29,515 were unique individuals) ( Table 1) .
Outcomes
We focused on two different outcomes: employment (in the month of November) and disability retirement. 24 Because non-subsidised employment is the ultimate goal of the wage subsidy program, it is an obvious outcome to study. Non-subsidised employment is not observed directly in the data but defined, instead, by using a combination of being In some cases, non-subsidised employment might not be a realistic goal. Therefore, we also present estimates using an alternative employment measure that does not distinguish between subsidised and non-subsidised employment (in the month of November). This measure also includes a mechanical component since participation per se is, instead, being counted as a successful employment outcome.
Given the population of interest, the transition out of the labour force through disability retirement (part-or full-time) is an equally obvious outcome to study. We define disability insurance receipt as having received a positive amount of disability insurance during the particular year. Unfortunately, we did not observe whether it was received for part-or full-time, but we did instead observe the actual annual amount received. Hence, we use this as an additional measure of disability retirement to proxy the insurance level. Importantly, eligibility for disability insurance is not related to the PES coding of occupational disability; these are two separate assessments performed by different government agencies (i.e. the PES and the SIA, respectively).
Baseline characteristics and potential confounders
The baseline characteristics that we considered as potential confounders include (1) the usual socio-demographic characteristics (i.e. sex, age, being foreign born, marital status, having children aged 0-6 and/or 7-17 years, attained educational level, county of residence), (2) measures related to the current registration spell (i.e. duration since registration with the PES, occupational disability code and duration since being coded, whether searching for a full-or part-time job, and whether searching for local jobs only), (3) 8 years of pre-program health-related measures (i.e. number of days of hospital inpatient care and the corresponding discharge diagnoses, and previously received sickness insurance and disability allowance), (4) 8 years of pre-program measures of the outcomes of interest (i.e. non-subsidised employment in November, overall employment in November, disability insurance receipt, amount of received disability insurance), and (5) 8 years of pre-program measures of other labour market outcomes (i.e. labour income, received unemployment insurance and means-tested social benefits). Summary statistics for all these baseline characteristics are presented in Appendix: Table 10 .
Empirical strategy
The research question and choice of comparison group
Our objective is to estimate the average difference in the outcomes of the participants in the wage subsidy program and the outcomes had they not participated (i.e. in treatment evaluation jargon, the "treatment effect on the treated" or ATET):
where Y 1 Y 0 denotes the potential outcome if (not) participating in the wage subsidy program, and D = 1 (D = 0) indicates actual (non-)enrolment in the program. However, the fundamental problem of all labour market program evaluation is that participants cannot be simultaneously non-participants. Hence, the counterfactual outcomes had they not participated (i.e. E[Y 0 |D = 1]) cannot be observed. The solution is to, somehow, estimate the potential outcomes of the participants had they not participated using the outcomes of non-participants. Before turning to the estimation of the potential outcome, we must first decide what the counterfactual situation to participation really is. Is it that they never participate or that they do not participate today but possibly later? Because the likelihood of participation in the future is positively correlated with unemployment duration, those who never participate are likely to have shorter completed unemployment durations. A static comparison of participants to "never-participants" would then imply conditioning on future outcomes (i.e. leaving unemployment), which yields inconsistent estimates (Sianesi 2004; Fredriksson and Johansson 2008 ). Therefore, we followed the procedure suggested in Sianesi (2004) , or, to be precise, we compared those who for the first time during a registration spell enrolled in the wage subsidy program in a given quarter (q) of 2000 to those who neither enrolled in the wage subsidy program during that quarter nor had participated earlier during the same registration spell (but possibly in earlier spells or later during the same spell). That is,
Hence, each non-participant who constitutes a comparison individual in quarter q will also constitute a comparison individual in each quarter q + , such that q < q + ≤ 4, if still registered with the PES in the beginning of that quarter (q + ). A drawback of this strategy of using a mixture of "never-participants" and "later-participants" as comparisons is that if a large share of them actually participated later on (i.e. are "later-participants"), this will tend to dilute any estimated effects of participation. 26 Moreover, if we were to estimate a negative effect of program participation, we would not be able to infer whether the policy conclusion is to postpone participation or to close the program.
Inverse probability weighting
In an attempt to recover the potential outcomes of the participants had they not participated by using the outcomes of the non-participants, we have applied inverse probability (of treatment) weighting (IPW)-a standard method, together with matching, found in the toolbox of program evaluation. 27 Similar to many matching estimators, IPW is based on reweighting using a function of the estimated propensity score (i.e. the conditional probability of program participation). 28 The ATET can then be expressed as:
where N denotes the sample size, D i is as before an indicator of treatment (i.e. program participation), and Y i is the outcome of interest. Finally, W i is the inverse probability weight as a function of the estimated propensity score (p(x i )):
where x i is a vector of observed characteristics. 29
Duration since registration and disability coding
An issue that we hitherto have touched upon only indirectly is the selection into the program in quarter q and deregistration with the PES before quarter q. For example, someone who deregisters quickly as a jobseeker is not likely to be a subject for program participation, and neither is someone who has not (yet) been coded as occupationally disabled, which is a requirement for eligibility. In Section 3.2.1, we discussed how we defined the treatment effect for each (enrolment) quarter q in 2000. However, in each quarter q, potential program participants differ in the elapsed time since registration (r) and the elapsed time since being coded as occupationally disabled (c) (i.e. duration of time eligible). We believe that it is particularly important to compare participants and non-participants with the same durations r and c. With sufficiently many participants, one could have estimated a treatment effect not only for each (enrolment) quarter q, but also for each combination of enrolment quarter q (or even month) and durations r and c. Given the sample size at hand, we instead chose to construct separately inverse probability weights and the corresponding treatment effect within each combination of q, r, and c (in quarters), using the q-specific propensity scores p (q) . However, instead of presenting 40 estimates for each outcome Y, we present an aggregated estimate:
where
(the I i 's being indicator functions). 30 That is, N 1 is the total number of participants enrolling in 2000, and N
1(q)
cr is the number of participants enrolling in quarter q, r quarters after being registered with the PES, and c quarters after being coded as occupationally disabled. In practice, we will estimate Eq. 5 using weighted least squares (WLS) with cluster robust standard errors and weightŝ
The cluster robust standard errors account for the repeated use of (some) nonparticipants, i.e. in different (potential) enrolment quarters, but they do not account for the fact that the propensity scores are estimated. Ignoring the latter will produce conservative standard errors (Robins et al. 2000) .
Assumptions
For the IPW estimates to have a causal interpretation, four requirements have to be met. Most importantly, there should be (1) no unobserved characteristics that influence both the assignment to the wage subsidy program and the outcomes. 31 This is a very strong assumption, which cannot be tested directly. In Section 4.4, we will discuss in detail its validity in the present setting and present the results from an indirect test to assess empirically its validity. (2) For all possible values of the observed characteristics (X) among the participants, there are also non-participants with the same values (i.e. the overlap or common support condition): p(X) < 1. In Section 3.2.5, we present an assessment of this condition. (3) The outcomes of one individual are not affected by the assignment of other individuals to the program (i.e. the stable unit treatment value assumption [SUTVA] ). This assumption is invoked in all microeconometric evaluations of labour market programs and we cannot test its validity. Obviously, it is possible that the subsidised jobs might crowd out some unsubsidised jobs, imposing a negative bias on our estimates on non-subsidised employment. There is no reason, however, to expect that the estimates on disability retirement are affected by similar biases. (4) The propensity score model is specified correctly. This is also an untestable assumption. While it is likely to be invalid in most, if not all, observational studies, we take the view that the objective of IPW is to create a weighted pseudo-sample such that the measured confounders are balanced between the participants and non-participants; to what extent balance is achieved is assessed in Section 3.2.6.
The estimated propensity scores and inverse probability weights
In Table 2 , we present summary statistics for the propensity score, which has been estimated by a sequence of four probit models (i.e. one for each quarter of 2000). From Section 3.2.4, we know that one of the conditions for the IPW to be able to provide causal estimates is that p(X) < 1, i.e. that there are no X's that predict participation perfectly. In our data this condition is satisfied. 32 It is evident that both distributions are highly skewed, with most of the mass close to zero, but that the skewness is more pronounced for the non-participants: the propensity scores lie within [0.002, 0.717] and [0.000, 0.718] for the participants and the non-participants, respectively. This implies that there is practically complete overlap in the propensity score distributions. 33 An issue related to the corresponding inverse probability weights is that propensity scores close to one among the non-participants will result in very large weights that, in turn, may result in increasingly variable estimates (see, e.g. Austin and Stuart 2015) . As was already evident in the previous discussion of the propensity scores, this does not pose a problem in the present setting. 
Assessment of the covariate balance
To assess whether the IPW succeeded in balancing the observed characteristics between participants and non-participants, Appendix: Table 10 presents all covariate means together with two balance diagnostics, both before and after the IPW. For brevity, we present only a summary here (see Table 3 ). First, before the IPW, we observe, from a t-test of equality of means, that 158 of the 198 covariates had means that differed significantly between participants and nonparticipants. After the IPW, we find no significant differences at all: the smallest p-value is 0.36. However, since a t-test depends on the sample size, it does not tell us directly whether the weighted sample is, in fact, more balanced or whether the latter finding is just the consequence of a reduced (effective) sample size. Therefore, we have also computed the absolute standardised differences in means (ASDMs), defined as
wherex 1 (x 0 ) and s 2 1 s 2 1 denote the covariate mean and variance of the (pseudo-)sample of (non-) participants, respectively. Before IPW, the average ASDM is 13.0, and the single largest ASDM is 52.5. Out of the 198 covariates 164 had an ASDM above 3. 34 This suggests, as did the t-test, that before IPW there was considerable covariate imbalance. 35 However, it is evident that the IPW indeed improved the covariate balance significantly: the average ASDM was reduced to 0.5 and the largest value for a single covariate was reduced to 1.8. Hence, we conclude that the sample of participants and the weighted (pseudo-)sample of non-participants are very similar in terms of observed confounders. However, this does not necessarily imply that they are also similar in all of the relevant unobserved factors, an issue that we discuss further in Section 4.4.5.
Results
In this section, we present the estimates of the differences between the sample of participants in the wage subsidy program and the pseudo-sample of inverse probability weighted non-participants, with respect to employment and disability retirement outcomes. 36 These estimates, with 95% confidence intervals, are presented graphically for an 8-year pre-program period and a 11-year "post-program" period (including the year of program enrollment). 37 38 To shed more light on the underlying mechanisms, we also present how the average outcomes for the participants and non-participants evolved over time. Fig. 4 Inverse probability weighted non-subsidised employment rates among participants and non-participants, respectively, and the corresponding differences with 95% confidence intervals (95% CIs). Notes: The non-subsidised employment rate refers to the percentage who were employed without subsidies in the month of November. Non-participants refer to those who neither participated during the same quarter nor had participated earlier during the same registration spell (but possibly in earlier spells or later during the same spell)
Does subsidised employment turn into non-subsidised employment?
The ultimate goal for the wage-subsidy program is regular non-subsidised employment, which makes it the most obvious outcome to study. During the eight pre-program years, the estimated differences are by construction close to zero since these measures were included in the estimation of the propensity scores. The actual employment rates are, nevertheless, interesting (see Fig. 4 [left]). Evidently, the majority among both participants and non-participants seem to have been out of (non-subsidised) work for quite some time. Eight years prior to program enrolment, the employment rate was only 59%, yet it decreased further during the years that followed and was, in the year immediately preceding program enrolment, down at 41%. In the year of program enrolment (and, to a lower extent, also during the following years), the participants were locked-in in subsidised employment and therefore (by definition) less likely to have a non-subsidised employment. 39 Hence, it should come as no surprise that Fig. 4 (right) reveals an immediately lower likelihood of being in non-subsidised employment, as large as 19 percentage points, among the participants. During the 10 following years this difference diminished gradually to zero. These figures, however, conceal an increasing employment rate among both participants and non-participants (27 and 7 percentage points, respectively). Notably, however, the employment rates had, 10 years after (potential) program enrolment, not increased to more than 36-37%.
What should be the goal, remaining employed or becoming employed without subsidies?
In the previous section, we showed that the participants had considerably lower nonsubsidised employment rates in the short and medium run. At least in the short run, this is likely to be a mechanical implication of that the participants, as long as they remained in the wage subsidy program, by definition are counted as non-employed. However, an arguably narrow focus on non-subsidised employment could potentially also conceal a positive effect of the wage subsidy program on long-term labour market Inverse probability weighted employment rates among participants and non-participants, respectively, and the corresponding differences with 95% confidence intervals (95% CIs). Notes: The employment rate refers to the percentage who were employed with or without subsidies in the month of November. Non-participants refer to those who neither participated during the same quarter nor had participated earlier during the same registration spell (but possibly in earlier spells or later during the same spell)
inclusion. Therefore, we present, in Fig. 5 , the estimates on employment (again in the month of November) without distinguishing between subsidised and non-subsidised employment. We acknowledge, however, that these estimates to a considerable extent (especially in the shorter run) are the mechanical consequence of participation per se now being counted as a successful employment outcome. These estimates draw a completely different picture than the one depicted in Section 4.1. During the pre-program years, the distinction between subsidised and nonsubsidised employment is not overly important (compare Figs. 4 [left] and 5 [left] ). However, in the year of program enrolment there was almost full employment among the participants (i.e. 92%). 40 Hence, a gap corresponding to 54 percentage points emerged. During the years that followed, the gap closed, mostly due to participants leaving subsidised employment. However, 10 years after (potential) program enrolment, the employment rate among the participants was still as much as 11 percentage points higher than among the non-participants. Since there was no long-term difference in non-subsidised employment (cf., Fig. 4 ), this remaining difference is explained fully by a larger percentage of participants who still had subsidised employment. Hence, a considerable percentage of the participants seem to have either gotten the 4-year limit extended, changed employers, or jumped between different wage subsidy programs. 41
Does subsidised employment keep jobseekers with disabilities out of disability retirement?
Disability retirement is a likely, albeit unwarranted (at least from a public policy perspective), outcome among jobseekers with occupational disabilities, especially if their work capacities are deteriorating over time. This makes it an equally obvious outcome, as was employment, to study here. However, it is not obvious how participation in the wage subsidy program should be expected to affect the likelihood of future disability retirement. On the one hand, given that disability insurance was no longer being granted for labour market reasons, but rather being determined based on the reduction in work capacity due to medical reasons alone, it is questionable whether one would expect program participation to have any impact at all. On the other hand, being employed (whether it be with or without a subsidy) may in itself improve a jobseeker's work capacity, while remaining unemployed may instead push the jobseeker to apply for disability insurance. This would then suggest that participation in the wage subsidy program might reduce the transition to disability insurance. Finally, a medical condition could also deteriorate if the job match is a bad one, thereby increasing the likelihood of an exit via disability retirement.
The annual percentages of participants and non-participants who received disability insurance (either part-or full-time) are depicted in Fig. 6 (left) , while the corresponding differences are depicted in Fig. 6 (right) . As with employment, there should be no difference in disability insurance receipt during the pre-program years. During these years, the percentages of disability insurance receivers slowly increased from 5 to 15%. Following (potential) program enrolment, more participants and non-participants came to rely on disability insurance, but more so in the case of the former, and a gap of 2 percentage points emerged during the first 2 years. The percentages who received disability insurance continued to increase during the whole post-program period; 10 years after (potential) program enrolment as many as 44-46% of the participants and non-participants received disability insurance either on part-or full-time. However, the gap between the two groups closed in the second year following (potential) program enrolment and participants were somewhat less likely to rely on disability insurance during the rest of the period (by 1-3 percentage points).
As stated in Section 3.1.3, we did not observe whether disability insurance was received part-or full-time, but we did observe the actual amount received. Repeating the analysis for this measure gives a slightly different picture (compare the left graphs in Figs. 6 and 7) . While both measures are increasing over time, and more so during the post-program period, the amounts received are increasing at an even faster pace than the percentages receiving any disability insurance (holds for both participants and non-participants).
Fig. 6
Inverse probability weighted percentages of disability insurance receivers among participants and non-participants, respectively, and the corresponding differences with 95% confidence intervals (95% CIs). Notes: Disability insurance receivers refers to those who received any amount from disability insurance during the particular year. Non-participants refer to those who neither participated during the same quarter nor had participated earlier during the same registration spell (but possibly in earlier spells or later during the same spell) Fig. 7 Inverse probability weighted mean annual amounts of received disability insurance among participants and non-participants, respectively, and the corresponding differences with 95% confidence intervals (95% CIs). Notes: Non-participants refer to those who neither participated during the same quarter nor had participated earlier during the same registration spell (but possibly in earlier spells or later during the same spell). SEK 1000≈EUR 100
This suggests that not only more and more of the jobseekers came to rely on disability insurance, but that those who did also did so to a larger degree. Moreover, while the extensive margin was positively affected in the short run, the intensive margin was negatively affected (both in the short and long run), which might suggest that fewer participants came to rely entirely on disability insurance, but possible combined subsidised part-time employment and part-time disability retirement. Hence, although more than 40% entered the disability program over time, the wage subsidy program nevertheless appears to have promoted labour market inclusion by slightly reducing exits from the labour force via disability retirement.
Sensitivity analyses
In this section, we present the results from six additional analyses: in Sensitivity analysis I, we have changed the counterfactual case from "non-participation" to "neverparticipation"; in Sensitivity analysis II, we have ignored the timing of the disability coding; in Sensitivity analysis III, we have ignored the disability coding altogether; in Sensitivity analysis IV, we have dropped the jobseekers who were not unemployed full-time at the time of registration at the PES; in Sensitivity analysis V, both participation and nonparticipation is conditional on being employed in the month of November in the year of (potential) program enrolment; and finally in Sensitivity analysis VI, we have ignored the labour market histories earlier than the year immediately preceding the year of (potential) program enrolment. The very last analysis also serves as an indirect assessment of the validity of the unconfoundedness assumption. As far as the changes above allow, we have repeated the previous analyses using the same method and potential confounders as in Sections 4.1-4.3. 42
The counterfactual case
As discussed in Section 3.2.1, how the counterfactual case is defined may affect the estimates considerably. In the main analysis, we compared participants who enrolled in a given quarter to those who had not yet participated up to, and including, that quarter.
Here, we have instead compared the participants to "never-participants", i.e. those who at no time during the current registration spell enrolled in the wage subsidy program. On the one hand, never-participants could be regarded as a positively selected group of jobseekers, since shorter registration spells would diminish the likelihood of participation. On the other hand, jobseekers with disabilities whose work capacity was too severely reduced to make even subsidised employment a viable alternative might also be over-represented within the group of never-participants. 43 Hence, it is not apparent whether constraining the comparison group to never-participants would bias the estimates upward or downward.
The results from this first sensitivity analysis are presented in Table 4 . They show that in this particular setting, the change of the counterfactual case from "non-participation" to "never-participation" (i) yielded somewhat larger negative estimates on non-subsidised employment (i.e. 0-4 percentage points), (ii) increased the positive estimates on subsidised employment by 3-6 percentage points, (iii) only slightly increased the magnitude of the negative estimates on disability insurance receipt (< 1 percentage point), and (iv) had a rather large impact on the estimates on disability insurance amount received, i.e. up to SEK 3600 (≈EUR 360) per year. Hence, the definition of the counterfactual case did not have any impact on any qualitative conclusions, but instead using "never-participants" as the comparison group amplified all previous quantitative findings. Notes: In this sensitivity analysis, we have changed the counterfactual case from "non-participation" to "never-participation". Annual amounts in SEK 1000 (≈EUR 100)
The disability coding
Another potentially important, and in some sense similar, issue is related to the classification of occupational disability. The ideal situation, from the researcher's point of view, would be that all jobseekers were assessed, and coded correspondingly, at the time of registration with the PES. In practice, however, the more obvious cases of occupational disabilities might be coded then, but other cases are likely to be coded much later. That this process takes time creates a bias similar to that from using never-participants as the comparison, because given a disability, the shorter the registration spell, the less likely that the jobseeker actually becomes coded as occupationally disabled. Therefore, we have investigated the sensitivity of our estimates to the coding of occupational disability by (i) ignoring at what point during the registration spell the disability was coded and (ii) ignoring the disability coding altogether. The results from these sensitivity analyses are presented in Tables 5-6 . They show, first, that ignoring the timing of disability coding did not alter any qualitative conclusions, but had a dampening impact on most estimates. Secondly, ignoring the disability coding altogether affected the results considerably: The negative estimates on non-subsidised employment were magnified by 6-11 percentage points and the positive estimates on overall employment were magnified by 1-5 percentage points. Even more strikingly, the signs of the longer-term estimates on disability insurance receipt, and the corresponding amount received, were reversed. In the main analysis, the initially larger percentage of disability insurance receivers among the participants quickly reverted and became lower from the third year following participation onward. When the disability coding was ignored altogether, an initially similar gap instead continued to widen to 6 percentage points 10 years following (potential) program enrolment. Although being coded as occupationally disabled by the PES does not automatically make one eligible for disability insurance, it is not farfetched to assume that the code nevertheless is indicative of a functional impairment that at least over time will increase the likelihood of becoming eligible. Hence, although the finding of a difference in disability retirement of the opposite sign when ignoring the jobseekers' disability codes is striking, it is not necessarily surprising.
All jobseekers or only full-time unemployed jobseekers?
In the main analysis, we included all those who registered at the PES as job seekers and who were coded as occupationally disabled. That is, we did not distinguish between jobseekers who were unemployed full-time and those who, for example, were job-changers or unemployed part-time. About half of the jobseekers were full-time unemployed at the time of registration at the PES, and in this sensitivity analysis, we dropped those who were not. The results from this analysis are presented in Table 7 . These estimates are very close to our main results. Hence, we conclude that whether the jobseekers are constrained to those who were unemployed full-time at the time of registration with the PES or if we include also all other jobseekers has no impact on our results. 
The wage subsidy as a "double treatment"
In Section 1, we mentioned that Jaenichen and Stephan (2011) referred to wage subsidies as the "double treatment" of (i) getting a job and (ii) receiving a subsidy. In an attempt to isolate the effect of the subsidy, they provided estimates conditional on taking up a job. Here, we provide the results from a similar analysis. We have constrained our sample of non-participants to those who had non-subsidised employment in the month of November in the year of (potential) program enrolment. 44 To similarly define our sample of participants, we constrained it to those who had subsidised employment in the month of November in the year of (potential) program enrolment. 45 The results from this sensitivity analysis are presented in Table 8 . In the very short run, constraining the sample of non-participants to those who had non-subsidised employment in the month of November of the year of (potential) program enrolment, has large mechanical effects. In the year of (potential) program enrolment, the difference between participants and non-participants in terms of non-subsidised employment is by construction 100 percentage points. Also by construction, there is no difference between participants and non-participants in terms of overall employment. More interesting is therefore how the longer run estimates are affected. Regarding non-subsidised employment, the participants do not seem to really catch up. In the end of the follow-up period, there was a remaining employment gap of 13 percentage points, which should be compared to the 1 percentage point from the main analysis. Notes: In this sensitivity analysis, participation and non-participation are conditional on being employed in the month of November in the year of (potential) program enrolment. Annual amounts in SEK 1000 (≈EUR 100)
In the main analysis, the participants had a much larger overall employment rateespecially in the short run, but also in the longer run-than the non-participants. The estimates in this subsection show that overall employment was higher among participants also when compared to non-participants who obtained a job without a subsidy: a gap of 16 percentage points in the year following (potential) participation, which 3 years later had decreased to a lasting (marginally statistically significant) difference of about 4 percentage points. This would, in terms of the "double treatment" referred to in Jaenichen and Stephan (2011) , suggest that the positive difference found in the main analysis is not explained fully by that the participants by definition became employed, but rather the subsidy per se also seems to have positively affected job stability (which in more negative terms could be referred to as a "locking-in effect").
Furthermore, the previous negative estimates, in the medium to long run, on disability retirement are reversed when comparing the participants to non-participants who also took up employment, but without any subsidies. This might suggest that it is more common to combine subsidised, than non-subsidised, employment with part-time disability retirement.
Finally, it can be questioned whether our main results can be interpreted as causal effects of participation in the wage subsidy program or if they are merely the result of the two groups differing in factors that we cannot observe, which is discussed further in Section 4.4.5. Such a factor could, for example, be the work capacity (or the extent to which the same is reduced by the impairment). All participants are likely to have a higher work capacity than many (but not all) other jobseekers with disabilities, since they all were, in fact, able to obtain a job (albeit with a subsidy). However, the comparisons in the present sensitivity analysis are likely to be even more positively selected, since they all were able to obtain a job even without the subsidy. We therefore interpret the estimates using this comparison group as a lower (upper) bound of the "true" estimate of the total effect of the wage subsidy program on non-subsidised employment (disability retirement).
Similar or only observably similar?
Whether our results have a causal interpretation hinges on whether we have been able to balance all (observed and unobserved) characteristics that are jointly correlated with program assignment and the outcomes (i.e. whether the unconfoundedness assumption is valid). One could argue that because we observe not only the usual socio-demographic characteristics but also the type of occupational disability and 8 years of pre-program labour market history (including the outcomes under study), hospital in-patient history, and sickness absence history, not much relevant information is left unobserved. Both Lechner and Wunsch (2013) and Caliendo et al. (2017) also concluded-in their analyses of the sensitivity of labour market program evaluations to the inclusion of information that is usually unobserved by the researcher-that the detailed information available in rich European administrative data, including labour market histories, removes most of the selection bias. However, as also noted in Caliendo et al. (2017) , the selection to subsidised employment might be more complex than that to other active labour market programs because there must be an employer willing to hire the jobseeker (with the wage subsidy).
Moreover, given the focus on jobseekers with disabilities, the lack of any observed measure of work capacity at the time of assignment, and how it is expected to evolve over time, might be increasingly important. Although we observe the 11 occupational disability codes given by the PES, each code/category naturally contains a spectrum of impairments of varying severity that also will affect work capacity to varying degrees. Work capacity, or the lack of the same, is obviously strongly associated with our outcomes. It is also intricately related to the assignment to the wage subsidy program in a number of ways. First, the eligibility criteria does not only state that the jobseekers should have been deemed to have an occupational disability and a reduced work capacity, but also that they should not be able to get or keep a job without the wage subsidy (see Government Ordinance 2000:630). Second, there are other programs targeted to jobseekers with occupational disabilities (e.g. sheltered employment) that are reserved for those whose work capacity is sufficiently reduced to hinder them from obtaining any other (non-subsidised or subsidised) employment. Together, these two statements imply that those assigned to the wage subsidy program are likely to be drawn from the middle part of the distribution of work capacity and not from either tail. Moreover, as has already been mentioned above, although assignments are ruled by the PES's caseworkers, there needs to be also an employer willing to hire each particular jobseeker. It is not obvious that the employer would necessarily prefer a jobseeker with a less reduced work capacity, as the wage subsidy is supposed to compensate for it regardless of its level, but some positive selection on the basis of the jobseeker's characteristics, observed or unobserved, is likely. We conclude that the assignment to the wage subsidy program is likely based partly on characteristics not observed to us. One could, nevertheless, argue again that the 8-year pre-program measures of, in particular, the outcomes might serve as proxies for these unobserved characteristics.
That we have access to these pre-program measures of the outcomes does not only make the unconfoundedness assumption more plausible, but it also allows us to test its plausibility indirectly. As suggested in Heckman and Hotz (1989) and discussed in Imbens and Wooldridge (2009) , one can test the unconfoundedness assumption indirectly by estimating the effect on a pre-program measure of the outcome conditioning on all, or a subset of, the other pre-program measures of that outcome. For example, one could condition on the most recent measure (Y t−1 ) and the other characteristics and estimate the effect on the more distant measures (Y t−8 , Y t−7 , . . . , Y t−2 ). Because these measures cannot have been affected by program participation, a non-zero estimate indicates that the participants and non-participants are not comparable (i.e. that the unconfoundedness assumption is not valid); at least not conditional only on the most recent measures of the outcomes (Y t−1 ). If it instead is zero, it does not imply directly that the assumption is valid, but Imbens and Wooldridge (2009) argue that the test, nevertheless, can be used to "plausibly assess unconfoundedness".
We have performed such a test for each of the four outcomes (see Table 9 ). We found that conditioning on the measures closest to (potential) program enrolment (i.e. the Y t−1 's) is sufficient to make the differences in all of the more distant measures (i.e. in t − 8 Table 9 Sensitivity analysis VI: Inverse probability weighted differences (Diff.), with standard errors (SE), in non-subsidised employment in the month of November, overall employment in the month of November, annual disability insurance receipt, and annual disability insurance amount received 
Notes:
In this sensitivity analysis, we have ignored the labour market histories earlier than the year immediately preceding the year of (potential) program enrolment. Annual amounts in SEK 1000 (≈EUR 100) to t − 2) of the two disability retirement outcomes, between the participants and nonparticipants, statistically indistinguishable from zero. 46 However, for the more distant measures of the two employment outcomes, only 3 out of 14 were balanced between the two groups. A conclusion based on the disability retirement outcomes alone might then be that it is plausible that the unconfoundedness assumption is valid, but the findings for the employment outcomes obviously question this conclusion. Noteworthy, however, is that conditioning only on the most recent of the lagged measures had virtually no impact at all on the post-program estimates.
Conclusions
About one out of ten in the working-age population has some kind of impairment that entails reduced work capacity. Yet the empirical evidence on the effectiveness of policies aimed at enhancing labour market inclusion among people with disabilities, such as targeted wage subsidies, is scarce in the economics literature. In an attempt to shed some light on this issue, we have studied how the labour market outcomes, in terms of employment and disability retirement, of jobseekers with disabilities are affected by participation in a wage subsidy program.
We found that the participants in the program had a much larger subsequent overall employment rate (with or without subsidies) than observably similar non-participants. Much of the large initial difference is obviously a mechanical consequence of the program participation per se being counted as a positive outcome (i.e. subsidised employment), but an 11 percentage point difference remained after 10 years. If subsidised jobs are excluded from the employment measure, the picture changes dramatically. Given that the wage subsidy can be granted for 4 years, and under certain circumstances even longer, one would at least in the short and medium run expect considerable locking-in effects, which is also what we found.
An emerging question is how to interpret these findings. On the one hand, a pessimistic view would be that there were substantial "locking-in" effects of participation in the wage subsidy program that reduced the transition to non-subsidised employment. On the other hand, a more optimistic view would be that these individuals would not have been able to keep a job without the subsidy (neither in the short nor in the longer run) and that the subsidy therefore enhanced labour market inclusion. As the percentage of disability insurance receivers among the participants is somewhat lower than among the non-participants, we find some support for the latter.
Our findings differ greatly from those reported in Jaenichen and Stephan (2011) on the effectiveness of wage subsidies targeted to "hard-to-place" workers (including, among others, workers with disabilities) in Germany. While they too found locking-in effects of the wage subsidy program, they found large positive-not negative-effects on nonsubsidised employment following the expiration of the subsidy (i.e. after 7-12 months). They referred to this effect as the combined effect of receiving the wage subsidy and getting a job, and, in an attempt to isolate the effect of the wage subsidy (net of the effect of getting a job), they also provided estimates conditional on taking-up a (subsidised or non-subsidised) job. Necessarily, doing so largely amplified the initial (and mechanical) locking-in effect and dampened considerably the positive effect on nonsubsidised employment. We found that such an analysis affected our estimates on employment in the same directions: it dampened greatly the positive effect on overall (subsidised or non-subsidised) employment and amplified greatly the negative estimates on non-subsidised employment.
However, conditioning on taking-up a (subsidised or non-subsidised) job implies that the comparison group comprises jobseekers who, despite that they were classified as occupationally disabled, had a work capacity that was not sufficiently reduced to hinder them from getting a job, even without subsidies. This is certainly a positively selected group of jobseekers with disabilities, which, unless accounted for by our empirical analysis, will bias our estimates. In terms of disability retirement, this analysis showed that conditional on taking-up a job, participants became more likely than non-participants to (partly or fully) rely on disability insurance. In fact, these estimates are close to those obtained in analyses in which we compared participants to non-participants who were not necessarily classified as occupationally disabled. That implies that the jobseekers with disabilities who found a new job were not more likely to leave the labour force through disability retirement than otherwise similar jobseekers without occupational disabilities. Hence, these estimates are more likely to serve as an ample lower (upper) bound of the "true" estimate of the total effect of participation in the wage subsidy program on non-subsidised employment (disability retirement).
A similar argument, obviously, applies to our main analysis: The sample of participants is also likely to be a positively selected group of jobseekers with disabilities because they were able to get a new job, although subsidised. Whether or not our estimates can be interpreted as causal effects of the wage subsidy program, hinges on the extent to which we are willing to assume that there are no other characteristics left unobserved that are correlated with both program assignment and the outcomes (i.e. the unconfoundedness assumption). The participants and non-participants are not only nearly identical in terms of the usual background characteristics but also in terms of the type of impairments and 8-year labour market, sickness, and hospitalisation histories, but we lack a measure of to what extent the impairment limit their work capacity. One might argue that, in particular, the 8-year pre-program measures of the outcomes should serve as proxies for such unobserved characteristics, but our indirect test of the unconfoundedness assumption partly questioned its validity. Hence, we will not claim without reservation that our estimates correspond to the causal effects of the wage subsidy program, but only that they are differences between participants and observably very similar non-participants.
To conclude, the wage subsidy program, targeted to jobseekers with occupational disabilities, seems to have been associated with both positive and negative outcomes in terms of the participants' future labour market situation. On the one hand, participants were to a much larger extent found in non-subsidised employment. On the other hand, disability retirement was somewhat less common among participants. Moreover, the overall (subsidised or non-subsidised) employment rate was higher, due to a considerable percentage of the participants who seems to have remained in subsidised employment over a (long) period of time. Hence, the program was associated with substantial locking-in effects, and a comparison with the findings in Jaenichen and Stephan (2011) might suggest that the "soft" time limits of the subsidies in Sweden, compared to those in Germany, imply unnecessarily large locking-in effects. But, given that disability, and the associated reduction in work capacity, in many cases is permanent (or even deteriorating), nonsubsidised employment might not be a realistic goal for all. For some, the realistic goal might instead be to be able to remain in subsidised employment and not leaving the labour force through disability retirement.
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